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weight of the skin. Hess and Weinstock ('25) showed by feeding
tests that unirradiated skin has no antiricketic value whereas on irra-
diation it becomes antiricketic. Hair and feathers also are activated by
light.
Wool fat contains a provitamin D and is activated on irradiation.
Rekling ('27) reported that ultraviolet rays did not protect rats from
rickets when they were prevented from licking their fur, indicating
that such vitamin D as is formed in their skins is not transferred to
the blood. But when the hairs are swallowed, the provitamin D in the
lipid dressing derived from the sebaceous glands having been acti-
vated, the vitamin is absorbed. Hou and Tso ('28, '29, '30) state that
the skin of normal rabbits was slightly antiricketic, the dorsal skin
more than the ventral; but that the skin of ricketic rabbits, or of
rabbits reared indoors was without protective action. Hou ('30) noted
that after the skin and hair had been washed with ether, ultraviolet
irradiation was but little effective in preventing rickets. Rowan ('28)
found that birds of prey on a meat diet developed rickets, but that they
were protected when fed feathers. Hou ('31) also observed that birds
differ from mammals in having but one gland of a sebaceous nature,
viz., the preen gland, which supplies a waxy secretion that the bird
distributes upon its feathers for their protection against wetting.
Preen gland oil becomes activated on irradiation. Thus vitamin D is
furnished by ingesting feathers, or by absorption from the skin which
gets it from the feathers. The feathers and skin of ricketic birds or
birds from which the preen gland had been removed, possessed little
or no antiricketic property. Removal of the preen gland made birds
susceptible to rickets, and birds without this gland were not benefited
by exposure to sunlight or to ultraviolet rays. Nocturnal birds and
carnivorous animals may derive their vitamin D from the fur or
feathers which they ingest. In line with this view one may explain, in
part, the nutritive effect observed from the feeding of rabbits or of
small birds, including fur or feathers, respectively, to young Carnivora.
Young Carnivora have been frequently fed too much muscle meat and
too little bone and glandular organs to supply sufficient calcium, phos-
phorus, and vitamins; consequently, their feeding on small animals
which may be eaten in their entirety, corrects this difficulty, for the
fur or feathers exert a beneficial effect, being sources of vitamin D.
Horses are said not to thrive if they are frequently scrubbed with soap
and water, which may perhaps be explained on the basis of the im-
portance of the sebaceous secretion upon and in the skin, for absorp-
tion after exposure to sunlight. Helmer and Jansen ('37) found that
washing removes substances from the human skin which ultraviolet
rays can convert into an antiricketic agent. Water removes this frac-
tion much less effectively than does soap and water. It may be, there-